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ABSTRACT: 

PROBLEM TO BE SOLVED: To provide a method for operating a fuel cell 
power-generating system, together with the fuel cell power-generating system, 
which eliminates the need for a DC/DC converter, for a smaller and lighter fuel 
cell power-generating system, with less cost and higher efficiency. 

SOLUTION: A fuel cell stack 51 is provided with taps 84 matching the total 
number of cells and intermediate taps 85 and 86. An output voltage of the fuel 
cell stack 51 is variable. The cap of the fuel cell stack 51 is selected 
according to a charging percentage of a secondary cell 52 or a large-capacity 
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capacitor, so that V-l characteristics of the fuel cell stack 51 and the 
secondary cell 52 or the capacitor are adapted. 
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1 

imm 1 1 mmrnxf v9t. z^rnvm*? 
•y 9 com&nm^minizMzimmMz 9^9^ 

mmnmmx9 y 9nz\t^)vmi^znmLtz9 yr 
t . i ~>x\#mn*ffi9 -y rt zmx . ifte«m« 

f-yymmti'irozkizk*), wsamwbztv 
9 tmi2<mmxiiim3 yrywv- 1 imam 

m 

[W123 m?mmx?-y?t. zcr>®mwMx9 
>y ?(Dm))^mm>®w<DtzMz®®nmx? -y 9 t 

fm^Ay-Mz&^x. 

mimmmmx 9 -y tite-tfrtmizttm uz 9v7 
mzmmzbk^z, 

oawfcjs ix . m&mmmx 9-y9<o9y ?w 0 
<m.mx\mn^ yrywv- 1 ift&zmitz-tt&m 

A. 

[000 1 ] 

mx? y?t 2&mmxii3 y?yyt zmttzmm 

fflii&>'ZTJ>.i l zfflaixtf8%i>coX'&&. 

[00 02] 

9 y9mx^£< . ffllil^^ •/ ?<9ig»J^jl 

«^TAw»i«sr*frD.y^ia, 05 (a) uflm 
«x**?oi»sbl 06{iemm?fix^-y^t2<^ 

?mx'hh. 

[ 0 0 0 3 3 04 iz^iii&kcrmmni&imi'ZT mz 

li, WBWftX* -y 7 1 1 . y 7 1 <0 

fi«^fiffi3aBi»JR<ofc«)ft:«ffiWlU^ -y ? 1 C$8 



2) ^2 002-3 24 56 2 

2 

[00043 05 (a) lC*t J: 0 fc, «m«ffiHr/P3 
Ji4 JT^^lS)iilS=5:t*wm»®li4 £irac*4«B 
S5ti^S6t'Ct(e^mi:^o-Cfc , y, 
S?ft-t;P3<0Mil!lt{S-t^V-^ T^IES^^I.. -fe^c 
7 fcfcMftB«»-krt' 3 ottfHl 5 izMm'xZ® 

tet&tzib<7)tmtfxM&8k. mm^^3ffmm 

10 10fcj^V*fc$Hlil/C»«3:h.TO*. *i/c. 

ifcfciO, 05 (b) tSj^JoSflBWift**?? 

(-fe/l^-y?) lfcjgjfrf*. 

[00053 em«ffiX^ y 9 1 tf)-b/Mi;f 2f|6]<OMffi 
StUilfelSTV-M 1 , 1 2tm>ti. Zilh<F>$k 
mru~ Ml, l 2<o*BSHfc:l6»:ru- M 3 . l 
4^UxyF7l/-M5, 1 6*^ix-fii^t4> 

)^-9 7 tj: ^xmnmzmmm w&iix& o , was 

20 f«ltriy-Hl, 12fcfeVvt£-fert,3<0l5lJ* 
1/-M5 WiflPTOSAIL 1 7 , UMbyx*A?L 1 

-hi 6fc«4«mxr^swj?L2 o . iwby^»aHL2 1 
av»a*»am. 2 2 v . 

[0006 3 ^.kdSHBBm^-y^ltettL-tH 

30 k^'x ( mmxim$m ) s i t k j; 0 , m 
mmx9 -y 9 1 xim%tt&K&izi ^x^m-ti . 

-f-LT, «S8««^^-y^lT««Ufcltt*{±, DC/ 
(«Eiafi5H) 3 3^LTt?^{13 
4*Cffilft$il4. ttz. DC/DCayA-9 3 3(Diii 

iimtzit . nmam 3 a tmuz 2 ttmm 2 mimm 3 
5umztix^h. 

[00073 ft^SS3 4 M^ijfVftilWtCfff 

^*M^'Xtt*^S3 1 , IWt^«^6B3 2. 

[ 0 0 0 8 3 -5- LT , ^O^m?fi^«^ r At'Ji, 
em«?fi!X 5 y ^ l fcW3r< . ^ >y ^ l co 

e»^^S)iRitxw^n2»:«?fi2 mmtLi, 

[ 0 0 0 9 3 HP*> . mmWMx 9-/91 \i.W±Mmd}^ 

50 it <tz%m$ m&th z. t -r. m\#z.*m# 
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3 

f*&-r & -r i: icj: o . j&mm?fc*? -y ? 1 mixm 
^-•s . ttz. mmmx? «y ? i ifizhitfit-cn 

( <yUI»4»fiX* -y 9<r>±*>±.# 0 *ttfc-f 

[ooio] ftnmm^i t . * * ? i 

MKftX ? y ? 1 nft^X-mm. 3 4 Rttfift 3 5 

2dmM2iZ^M-th. Jl»iSI3 4<0ft»a«* 
* < % o TflBMBtX * y 7 1 «WUtU *R X V » 
2^»2fcJ:oTftffiS»£«JlJM-S. BP 

[0011] i»»§£H3 6?li^ £151183 4cM W< 
(Wi) i<o»«tB*fc:»^v^»PiK 

mm3 5<7)w&fflmzi>?T o . 

[ o o 1 2 ] <£lt, mmm.3 exit, mmmz? 

i xm^zh%^&tt<Qmfi*2&MM2frt>n 
wm 3 4*z^mti o . mmx&zf ? ? i 

£ 2 2 fcftt L fc 9 -f* fctf> , soc-by 
■9-3 8 £ Jo-t&aj-r-S 2<Wttft2«)^*|s ( SOC ) 
fcJEtTDC/DCnyA'-? 3 3^m^lffiSrliS-t 

[OOl33o^O, Hi. HRWB 

tfxmte&mizx 0. 01*1*06 ksh-j: p*v- 1 & 
ft (aj*«E-aj*«80ftt> uttwwi. « 
mm** >y ? 1 fcs*$*i4ft*aj*«at i 0 . * 
/hb» («mm?fi-b/P3c7)ffiS) *«w>. «*m*x* 

•y 7 1 t»«Sii*aj*«EfcJ: 0 . Hs/UfcR (Ml 
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l^V-I^tth LT. MitfH6{C*tF l<9i3& 

[0014]-*. 2iJC««2Ttt-e<0l*!aJ«**ift 
ifiV-Ittttfctff***. Z<7)2$MM2<W-l¥f 

ttii 2 2 <o%mm^uz ti^^xmume 

(OBI, B2, B3«J:5fc*fl:1"4. **J» H6«« 
M (SMJ*«) fe*J^-C. +il{i»»««!l^^-y^ IS. 
^ 2 J^ffi 2 *> £> 3 4 5: if/\HJ^ $ tih WAX' 

10 6 fcSrf B 1 (i 2 {Ji^Jfi 2 OfiffiMti 1 SOC l£9Bi^*§ 
(W*lf^m$9 0%<7)^) 02»:«m20V- I 
KfttTftO, CixJ: , 5t.2»«fl!!2O^«^S0C 

2, soc3kWNS< ! Sr*fcLfc* t v\ 2»:mffl2oai 

*«E*^ftWfcfiT L T . 2 &m?fl! 2 <0 V - I #tt(i 
B2, B3*>J:3fcjBfl:l/Cv*<. -e;-c> ioidt 
*«*fc:atTS«Wi2iWKft2«>v-i«ttk. flt 
®m&x? -y ^ 1 ct)V - I #1±k Sr-^b^S fcAtt)!* 
{iD C/D c 3 y;\'-^ 3 3 ZM^X^ti. 

[00153 m7iz7K-rimmm%mi'X'rJ*xi&. d 

20 c/Dca>'^-^3 3*2<XWa21Bfc:tt»t4ikt: 
ioT, «fi«fftx^-/^li:2JWKfi2^v-i»tt 
^S^-^-CV^. ^rtJ. 2i«Kfi2fc:«iT*S*«) 

DC 3 yvN'-^^fflv^i*f4«?fix^ -y yf>t 

[00 16] 

[^* s ^LJ;^i-ri»igS] LfrVWfit>. DC/ 
DC3WN'-^33«i^#<-Cfi<, 4fc, iSWC* 

30 tfl&VbtilXhtf, ^#<TM^DC/DC3yyN'-^3 

KfH=SrDC/DC3^W33tfflv^il:(cJ: 

5. DC/DC3WW3 3tt«*»fe*#9 

[ 0 0 1 7 ] *»Htt±IE^*fllt:«*. DC 

/DC3yA*-^$-^{;LT. MtiltyXfA 

<r»m ■ 3x h«7)fi«&L^${t^ia^^i; 

[00 18] 

•y ^ k . i 9 y ^ ^ 

fc*>lc«ffl«ift** v ^tf^Siifc2<WB«Xtt3y 

-5 * . «rCflm«ffix ^ Mi-k-tJUmaztt&Lt: 
?v7t. l^Xim$W<P®?-y7t*mVX. Mi 

50 x(iMe3 VTVwitwftzfo txmmfmmz* 
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x?v?tmi2 dtm&xu m& yf ywv - 1 m 

[ o o 1 9 ] 4fc. *mi<nimWb%Mi'ATJ>>li. 

mshmmtzMzjmmmz? y?izmmztifc 2& 

£ b lz X *) s H«f EJSmm&X 9 «y ? t ffif E 2 iWEftXJi 

fil^ii:^!|tffii:-fS. 
[0020] 

[00211 01 (S*^HOHSft^-ll{C^S»«jfi! 
fWi/X-fAWflUSt^tro^^H, 02 (a) lite 

mwfo&vw&^-tnmm. 02 <b> i»4 
mm* 9 y9 <m$m. 0 3 mtfirax ? -y ? 1 2 & 

[ 0 0 2 2 ] 0 1 tc^-r*HSS^.^M«?fi^«x 
XrAteii, flWWiftx* 7 7 5 1 1 . 

•y^5 1fc:S«SWt2<JC«ai5 2k**i"C06. ft 

>y7)X'$><o. mm%mmi®% (05) tmmx-h 
s. 

[0023] BP*>. 02 (a) fc^tiaiC, 

f *S«SPWI6 5 tKSffi6 6 kmC«flfitfc=flr->T 
is 0 , z<rmM^)V6 3<rmmi<z\i*:)-iv-? 6 7 

ams 6 5izmwxmtetifzib<m®fixmm 
8 1 , mmmm^e 308*86 6fciMby.**tt»& 

-t*fe«)«lWby^iB»6 9 1 . ft$IW:/P6 3 

^*fc»*>«w*fc»*&9*»K7 o ta^ca- 

02 (b) fcii^J:$$r«8ra**-y? <Hr>kX*-y 
?) 5 

[0024] ffi$H£r&* ^7?51 *Hr;l«JKf ffltfffl 
*aMU4&*7V-h7 8. 7 9#l£{i£>fu Cft^O 
ft«r^-h7 8, 7 9cr>9m®lZtm7^-h80, 
8 l£tfL"Cx>F7"l'- h7 1 . 7 2mailt 

£>*uc v . mm $ ftfcfiWMKfrfe 6 3 
s-fe^i^-^ 6 7 izx ixm^mzwmmmztixti 
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0 . WSa50»«Tl^- h 7 8 , 7 9 (CtWvC£4=/U6 

3(r>m.mnEij i '&t>tiz>£oiz%r>x^s>. tn. -* 

Wiy H7-U- h 7 1 fcttM*Mf.X*A?l7 3 . ifcfctf 
xyH7 , P-h7 2fcU4«m^A#aSTL8 7, UHfctf* 

»as?L7 6ftt««i*#tn?L7 7*9Bj£$*ro^. 

[ 0 0 2 5 ] * LX , fl»«iftX* 
•y ^ 5 1 fc*f UT ^ 7 r« 0 *i 3 i t **r * 6 J: 

10 -h7 9(ctt*?r84£R»tMi4fcfcfcfc» IBB* 
ifiXry-y? 5 l^»S&4HCfi2otf)*li:y*-y7 , 8 5, 

8 6jWB»t fetirv^i . mmm-t^e 3<ow§&wz 

fcWC, ■ts*U-?6 7cr>mzmmy°l'-h82, 8 3 
2, 8 3CW7r85, 86#**l*¥liftft4>#lT 
[0026]^ -yT8 4»4«1S Wd»t«fi-fe^6 3 

20 -y7 0 8 6(i4>ra^ 7 7*8 5 J; 0 tMtC^V^/W 

«Cft (WHK) teWJCUrtiO, BMttttiE-f ©J 
ffllSB5 7<0$IJfP(i-^tC^V^«JSlX>f -y^5 8(CJ: 
0#^'y7°84, 85, 8 6(7)fl]0^xS-ff 3 £ ttCJ: 
85, S6\znmLtz*.)Vmi<7i 
WMW±tf*tl?tmt>tiZ . flWU-f vf - 5 8 i: 

[0027] cic7)j: d %mmmxf-y ? 5 1 (cw ix 
0 1 t^jrr i 0 tzimtfxmkmw 5 3 *»6«4«m^ 
(imx&xf j->v%z<nm*ismLx'&bi\z>* 
30 »'j7 ^-**^ ) &m t , K-ibyx^i^s 5 4 ;&» feti 

§ . *t_T\ i<?D«miKftX^ 7^5 1 TSM Lfc«* 
{i, fl»JU>f -y^-5 8$:^L. 5St< MflWfiX^-y^ 

5 1 Rfutt S t&mM h* 6 0 * 

6 00^08 (^V-Kil) Wi, ft^fgS5 5tM?iJ 
K2<WKt5 2&lflie«5 6t)»«$*l , CV^. 

[0028] flf^s 5 5 tfi. Mttfmmg»m^*i 

^ ^HKH^ttlM» 5 3 . UKbSf *«&SH 5 4 . jR 

®nm*? y?5 lKztffi&zmttix^h. 

[ 0 0 2 9 ] -e LT . ^c7)«m«^«^xr AT'Ji, 

m\nm* ?-y?5i wix-* < , emira* ^ y ^ 5 
50 1 ^«eiw>fl?sssaii8tt«fcftt: 2 5 2 tefffl? 
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[ 0 0 3 0 ] fiP*>. imW&Afi 7?5 1 iiffjhttJIW* 

ixmmxmmws 3frk<7Hm#Aam*m. 
nxmsmw. 5 4 Memibffxnmimsrth z k 
^ckiizi. o . mmmmx? y ? 5 i *±-hmxwm 

ffi*«a8fc:1-i . ttz. W»?7 7 5 1 #4*>± 
*«SiT<OH, 2<K«ft5 2j&»^ £MilE5 5^1S 

[0031] JUj&nqUfc:** k , jUBWitx* y ? 5 

ZCOk t^fi5 5fcfctt*JWff#/]v&lr^tefc 
i±. Wfc? 7^51 <9iiJ*T*?iSr§gB5 5&tf*§ 

am* * 2<^m 5 2 c^B-r s . mmw. 5 5 
<=5:o xmmmx * 5 1 mx-\m 

mm 5 2 k x-nmaw. 5 5 msmm 5 e nun * 

Hp. 

[0032] 2&«?fi5 2 1 LTiiiS^m^t'. 
02fcWt*aW!'*-*£i:a t 'C$*. ZLX. Z<7)2<X 
*ifi5 2i;li, ( soc) £8i5g-rsfctf>fc 

SOC-by^5 9* l »ft^*l"CV^*. SOC-tryt5 9 
k LXlt. 2&MW5 2<7)mXMfcZW£ (iftflK 

#>l>i<7)$:i:£. SERIES ifcj&TSS. 
[0033] MMtS5 7TU. twgH5 5<?M >7< 
-^if*«I»tSif:(cJ:D. fl^SH 5 5 KMS?) 

*ffi7j i<05!«ai*fc*^v^*|iiB 

&ftLxwmmm*-?iz&*W}zm?z>. t 

ffi&5 605K^J$Sk'iff3. 
[0 0 34] -eLT. #J$§gB5 7T'te. SOC-fey? 
5 9 fc J: -7 TtUHJ-f * 2 5 2 tX , 

[0035] o^O, dfflllx^7?51li HRfc 



(5) #^2 00 2-3 24 56 2 
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9 v 7 5 1 «rtS^H8mm?tU? -y 7 5 
l ^(Mix ffl&MMliZ «fc 0 . Wi.lf03 t^-Ti 3£v 

- nwt <ayj*E- . www: 
(i. 5 1 (cK*sn*«*aj*«afc 

Ktix? 7^5 1 ffi*«Et: i 0 . 

fts mmm zm>&. wckm^m^k-tjm 

t F 1 OJ; a ^rV- I ( ? y r8 43W8S?SiiT^ 

i»^ov-i#e) #m&. 

[0036] zlx. *mnk<mmcmamw&^9 ? 

fv7Wo#*.* mh. -tjim. (wm) <mmt 
i n a z. k *«-c# sid fc-r* ; fc t i 0 . tmmmx 

m^-thXo^ •y^-5 8(CfcV^T^-yr84 

20 ftL. Wmx-I -y^58{C«k-5T, ^•yr8 4*»4>>t>ia 

^«E^ftW^ffiTtTF2«0V-I#t±i:^ f ). S 

+H^'y7 , 8 5*»4>+ia^'y7-8 6fc:flJDSIi.S 
t , «ffltiX^7 ^ 5 1 <0{fia«E#§gte£ftWfc:fc 
TLTF3^V-I#ttt^S. 

[0037]-*. 2 <^?fi 5 2 -C'{i^^[*iai«^^i: 
fcJ4V-Itttt£3r*-i#. d^2<y^M5 2^V- 

I !f#tt{42<^m5 2^^€$<O^WCt t^^TCTi. 
(fH3<?)Bi, B2, B3^)«kp^-fb-ri.. =5rfc. H 

^ 5 iaiX2<J^^5 2*>4»ftWgl5 5^t'^£H^$ 

03^-f B K±2<^?fi5 2c7)^$*<SO 

c ic7)isv>^- (mnmmm9 0%^^) <^2ixt 

a5 2<^V-I1fttTib l 5. ^ili; , 9i>2iJ:«M5 2<^ 
Jtmm* S O C 2 . S O C 3 fc /J\S < ^4 IZ Itz 3&*V \ 

5 2<7)V- limiiB2, B30>£otZ$tftl,X^<. 

[0038] zzx\ *mnk<mmxn. z<dxo \z% 

40 «#(CJ6fcT3«W-* 2»«?fi>5 2«0V- I Hfik . M 
^Sffix^ y ^ 5 1 OV- I Z-Stoit&tiibtz. 

0 IZD C/D C a WW ifflv^i^Tti* 
<, ±IE^«tplC«f^^-y7*8 5, 86iWLVlZ.klZ 

i^xm\mi&x9^9 5icr>taijms.^^kt. z 

0fflftW&Z*v?5 lO^ -y 7*84, 85, 86S:2 

5 2 <r>im,mzfc txm®ii£oizi,x^ 

[0039] iif, 01&yH3KS-3WC2&^i6 

50 
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[0040] DC/DCay;<:-?£nm<t. 01 
IZTjk-fX o IZffi&W&X? -v?5 1k 2<Xm&5 2 kff 

1 cr>£llW±k 2dmM5 2cr)ftj}W£kmiZ-®t 

[004 1] m3lZ^tXolZ. 1 
OV- I »tt#F l<7)i§£\ 2&MM5 2<r>ftW$ffS 
OC 1 <0*V*R» (V- I fttttfB 1 ?>i§£) Tii, jR 
WffiX^-y? 5 1 k 2&Mi&5 2<DtiiJj9RtfV l T 

5 1 £>**{[}*«« lut2 m.m 5 2 coft^mgg 

i kit %&btt i f ■ + 1 b.*>«*atfj*a&wn9fi 

[0042] L*»U fl»«il!lX*??5l<0V-I1$ 
tt* ! Fl^Ci5V^, 2&*ifi5 2*>£*¥#SO 
C 2 itfiTLT V- I Ift&tfB 2 fc&ofcfc £ fctt. 
iii^SflEVi fcfeftS 2&S?ffi5 20)ftjjmMtf Ink 

«SH*»X^«y^5 1k2JJC«fl65 2*-&*> 20 
•frfc«aBilf.+ lbiKMR5*i4. i^i:*. 3Ete* 

frea** 7?5i coai**ia3WR*ai*«a[ i f > £® 

iTUl\ «ifl^7 9 5 1C0V- I 

ikximmm< ts*iwt> * . 

[ 0 0 4 3 ] 7?5 1 OT- I !f#fi 

# F 1 CDWrSlZH ^X , 2 &«jft 5 2 etfHEfWSgC S 
OC3**eftTL'CV-I«ftta { B3fcfcofc»£fc 30 
«i, iti^mflEVi fc»«2<HBl5 2*>l!tfJ«»#JE 
WTFL-CIbzfcSrO. «»**ifcx*v?5 1i:2fc* 
tffc5 2 £-&*>£ttiaK2 1 f . + I bt(CMR&fcft . <I<7) 

? 5 1 ^aj#«SijWft*a}:fi*a[ I f . ZMz.X L± oT 

[0044] ZtllZftlX. 2HKMM5 2CDV-1W& 
#B2 (3tW*fSOC2) Mfc^7? 
5 10V-H$tt*F2C'tii:,fllR«lU^«y^5 40 
lt2»:«^5 2<7)ai^lS* i V2 T*-gcLT. -TCDifJ 

»S I f . k 2&MM 5 2 c7)g*ai2)mS[ I b . h i^hitii 

[0 04 5] 2»H5 2«V-I#S* S B3 
(^fr'SOC 3 ) «7>i§£. ^m?fiX^-y^ 5 1<9 
V-I^ttSrF3t-f4t, «?mm?ex^-y^5 1 i:2 
<K«l!l5 2<oatfj*E#Va T'-SCLT. ZCOftJjWi 

v 3 tcfcttsemm^x^ 7?5i cog^tB^sgs i f. 

k2X.mm52cr>m;l}iJjm$llb»kZ'&fri£tzIi«+ 50 



#^20 02-3 24 56 2 
1 0 

[0046] fto-c, twaaisyctt. 2ttraft« 
gy>*soc icot sicttflmx-f -y^ssfcfcwc*^ 

£15 5 Sr^J«?fe^^ -y 9 5 1 Or? -y 7*8 4^&gg-f 
Sid teWM* 4 . «ffi«ft^^ -x ? 5 1 (0 

V-I^ttJiFlt&O. I«t^«2iRtili5 2OT 
-I#14Blfcjfr£-f4. flPfc, If 0 +Ib»cO#^Jil^ 

[0047] *l/C, ©PHB57T'i4, 2&«?fi!ftm 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 



1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention is applied to the fuel cell generation-of-electrical-energy system 
equipped with the fuel cell stack, the rechargeable battery, or the capacitor about the operating method 
of a fuel cell generation-of-electrical-energy system, and a fuel cell generation-of-electrical-energy 
system, and is useful. 
[0002] 

[Description of the Prior Art] A fuel cell generation-of-electrical-energy system is usually equipped with 
a rechargeable battery or a mass capacitor for starting of not only a fuel cell stack but a fuel cell stack, or 
load-effect absorption. The block diagram and drawing 5 (a) which show the fuel cell generation-of- 
electrical-energy structure of a system which drawing 4 equipped with the conventional rechargeable 
battery are [ the block diagram of a fuel cell stack and drawing 6 of a fuel cell eel and the block diagram 
of a separator, and drawing 5 (b) ] the V-I property Figs, of a fuel cell stack and a rechargeable battery. 
Moreover, drawing 7 is the block diagram showing other configurations of the fuel cell generation-of- 
electrical-energy system equipped with the conventional rechargeable battery. 
[0003] The conventional fuel cell generation-of-electrical-energy system shown in drawing 4 is 
equipped with the fuel cell stack 1 and the rechargeable battery 2 connected to the fuel cell stack 1 for 
starting of this fuel cell stack 1, or load-effect absorption. The fuel cell stack 1 is the layered product (eel 
stack) of a fuel cell eel, and is specifically constituted like drawing 5 . 

[0004] As shown in drawing 5 (a), the fuel cell eel 3 has structure which sandwiched the electrolyte 
membranes 4, such as ion-exchange-resin film, on the fuel electrode 5 which is an electrode, and the 
oxygen pole 6, and a separator 7 is arranged at the both sides of this fuel cell eel 3. The fuel gas path 8 
for supplying fuel gas to the fuel electrode 5 of the fuel cell eel 3, the oxidation gas passageway 9 for 
supplying oxidation gas to the oxygen pole 6 of the fuel cell eel 3, and the cooling water path 10 that 
pours the cooling water for cooling the fuel cell eel 3 dissociate mutually, and is formed in the separator 
7. And the fuel cell stack (eel stack) 1 as shown in drawing 5 (b) is formed by carrying out the 
laminating of many fuel cell eels 3 through this separator 7. 

[0005] The current collection plates 1 1 and 12 are formed in the both ends of the direction of a eel 
laminating of the fuel cell stack 1, and end plates 15 and 16 are formed in the external surface side of 
these current collection plates 11 and 12 through the insulating plates 13 and 14, respectively. Series 
connection of the fuel cell eel 3 by which the laminating was carried out is electrically carried out with 
the separator 7 which is a conductor, and the serial electrical potential difference of all the eels 3 is 
obtained in the current collection plates 1 1 and 12 of both ends. Moreover, the fuel gas installation hole 
17, the oxidation gas installation hole 18, and the cooling water installation hole 19 are formed in one 
end plate 15, and the fuel gas discharge hole 20, the oxidation gas discharge hole 21, and the cooling 
water discharge hole 22 are formed in the end plate 16 of another side. 

[0006] As shown in drawing 4 to such a fuel cell stack 1, from the oxidation gas transfer unit 32, it 
generates electricity according to electrochemical reaction by the fuel cell stack 1 by supplying 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



2/17/05 



Page 2 of 9 



oxidation gas (oxygen or air) by supplying fuel gas (hydeogen-rich gas which reforms fuels, such as 
hydrogen or a methanol, and is obtained) from the fuel gas feeder 3 1 . And the power generated by the 
fuel cell stack 1 is supplied to load equipment 34 through DC to DC converter (voltage regulator) 33. 
Moreover, a rechargeable battery 2 and auxiliary machinery 35 are also connected to load equipment 34 
and juxtaposition at the output side of DC to DC converter 33. 

[0007] In the case of the common fuel cell generation-of-electrical-energy system which in the case of 
the fuel cell generation-of-electrical-energy system carried in an electric vehicle is an inverter, a motor, 
etc. for a car drive and is put side by side in a building, a residence, etc., in load equipment 34, it is a 
commercial inverter etc. In auxiliary machinery 35, it consists of the air compressor which supplies air, 
a fuel pump, a cooling water pump, a flow control valve, etc., and although such auxiliary machinery 35 
has not carried out illustration, it is closely related to the fuel gas feeder 31, the oxidation gas transfer 
unit 32, the fuel cell stack 1, etc. 

[0008] And in this fuel cell generation-of-electrical-energy system, a rechargeable battery 2 is also used 
together for starting of not only the fuel cell stack 1 but the fUel cell stack 1, or load-effect absorption. 
[0009] Namely, by being unable to start a generation of electrical energy immediately from a idle state, 
but starting supply of fuel gas or oxidation gas etc., the fuel cell stack 1 needs to start the fuel cell stack 
1, and needs to change it into the condition which can be generated. Therefore, by starting supply of the 
fuel gas from the fuel gas feeder 31, and supply of the oxidation gas from the oxidation gas transfer unit 

32 to the fuel cell stack 1 by supplying an electric power supply to auxiliary machinery 35 from a 
rechargeable battery 2 at the time of starting etc., the fuel cell stack 1 is started and it changes into the 
condition which can be generated. Moreover, power may be supplied also to load equipment 34 from a 
rechargeable battery 2 until the fuel cell stack 1 starts (for example, when it seems that a car is 
immediately started by the electric power supply from a rechargeable battery, without waiting for the 
standup of a fuel cell stack). 

[0010] If a generation of electrical energy becomes possible, the fuel cell stack 1 will begin an output 
(electric power supply) to load equipment 34. When the load in load equipment 34 is small at this time, 
the power of load equipment 34 and auxiliary machinery 35 is provided with the output of the fuel cell 
stack 1, and the dump power of the fuel cell stack 1 is charged at a rechargeable battery 2. On the other 
hand, when the load of load equipment 34 becomes large and power cannot be provided only with the 
fuel cell stack 1, a load effect is absorbed by the rechargeable battery 2. That is, the power of load 
equipment 34 and auxiliary machinery 35 is provided with the output of the fuel cell stack 1, and the 
output of a rechargeable battery 2. 

[001 1] In a control device 36, desired power is supplied to load equipment 34 by controlling the inverter 
of load equipment 34 etc. For example, in the case of a vehicle use fUel cell generation-of-electrical- 
energy system, demand power is supplied to the motor for a car drive through this inverter by asking for 
a demand output (power) from the accelerator opening detected with the accelerator pedal position 
sensor which is not illustrated, and controlling the inverter for a car drive by the control device 36 based 
on this demand output etc. Moreover, in a control unit 36, the operation control of the auxiliary 
machinery 35, such as a fuel pump and an air compressor, etc. is performed. 
[0012] and supply everything by the fuel cell stack 1 with a control unit 36 - in order to supply the 
power of the insufficiency which is not to load equipment 34 etc. from a rechargeable battery 2 or to 
charge the dump power of the fuel cell stack 1 at a rechargeable battery 2, the V-I property of the fuel 
cell stack 1 and a rechargeable battery 2 is fitted by adjusting the output voltage of DC to DC converter 

33 according to the charging rate (SOC) of the rechargeable battery 2 detected by the SOC sensor 38. 
[0013] That is, generally the fuel cell stack 1 shows a V-I property (output voltage-output current 
property) as shown in drawing 6 with the internal loss of the fuel cell stack 1, the gas supply volume to 
the fuel cell stack 1, etc. Cel area (area of the fuel cell eel 3) is decided according to the peak output 
current required of the fuel cell stack 1, and, specifically, eel number of sheets (the number of 
laminatings) is decided with the output voltage required of the fuel cell stack 1 . Moreover, if peak output 
current and eel number of sheets are decided, the gas supply volume (amount of supply of fuel gas and 
oxidation gas) to the required fuel cell stack 1 will be decided, and a V-I property like Fl shown in 
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drawing 6 will be decided as a V-I property of the fuel cell stack 1 . 

[0014] On the other hand, although it has a V-I property by that internal loss etc. in a rechargeable 
battery 2, the V-I property of this rechargeable battery 2 changes like Bl of drawing 6 , B-2, and B3 
with change of the charging rate of a rechargeable battery 2. In addition, in the axis of abscissa (output 
current) of drawing 6 , + side is a current outputted to load equipment 34 etc. from the fuel cell stack 1 
and a rechargeable battery 2, and - side is the charging current which flows into a rechargeable battery 2. 
On the whole, the output voltage of a rechargeable battery 2 declines, and the V-I property of a 
rechargeable battery 2 changes like B-2 and B3 as as for Bl shown in drawing 6 the charging rate of a 
rechargeable battery 2 is the V-I property of the rechargeable battery 2 in the case (for example, when it 
is 90% of charging rates) of being high of SOC1 and the charging rate of a rechargeable battery 2 
becomes as small as SOC2 and SOC3 rather than this. Then, in order to double the V-I property of the 
rechargeable battery 2 which changes according to a charging rate in this way, and the V-I property of 
the fuel cell stack 1, DC to DC converter 33 was used conventionally. 

[0015] In the fuel cell generation-of-electrical-energy system shown in drawing 7 , the V-I property of 
the fuel cell stack 1 and a rechargeable battery 2 is fitted by forming DC to DC converter 33 in a 
rechargeable battery 2 side. In addition, although it may replace with a rechargeable battery 2 and a 
mass capacitor may be formed, the V-I property of a fuel cell stack and a capacitor is fitted using a DC 
to DC converter also in this case. 
[0016] 

[Problem(s) to be Solved by the Invention] However, DC to DC converter 33 is large, and heavy, and 
expensive. Although small and lightweight-ization are especially called for in a vehicle use fuel cell 
generation-of-electrical-energy system, when large and heavy DC to DC converter 33 is used, it 
becomes the hindrance of this small and lightweight-izing. Moreover, the cost rise of a fuel cell 
generation-of-electrical-energy system will be caused by using expensive DC to DC converter 33. 
Moreover, in order to accompany DC to DC converter 33 by power loss, it caused degradation. 
[0017] Therefore, this invention makes a DC to DC converter unnecessary in view of the above- 
mentioned situation, and let it be a technical problem to offer the operating method of a fuel cell 
generation-of-electrical-energy system which can attain small and lightweight-izing of a fuel cell 
generation-of-electrical-energy system, reduction of cost, and efficient-ization, and a fuel cell 
generation-of-electrical-energy system. 
[0018] 

[Means for Solving the Problem] The operating method of the fuel cell generation-of-electrical-energy 
system of this invention which solves the above-mentioned technical problem It is the operating method 
of the fuel cell generation-of-electrical-energy system equipped with the fuel cell stack, and the 
rechargeable battery or capacitor connected to the fuel cell stack for starting of this fuel cell stack, or 
load-effect absorption. The tap corresponding to all eel number of sheets and one or more center taps are 
prepared in said fuel cell stack. It is characterized by fitting said fuel cell stack and said rechargeable 
battery, or the V-I property of said capacitor by making adjustable output voltage of said fuel cell stack, 
and performing tap-changing of said fuel cell stack according to the charging rate of said rechargeable 
battery or said capacitor. 

[0019] Moreover, the fuel cell generation-of-electrical-energy system of this invention is set to the fuel 
cell generation-of-electrical-energy system equipped with the fuel cell stack, and the rechargeable 
battery or capacitor connected to the fuel cell stack for starting of this fuel cell stack, or load-effect 
absorption. While said fuel cell stack prepares the tap corresponding to all eel number of sheets, and one 
or more center taps and constitutes output voltage in adjustable According to the charging rate of the 
rechargeable battery detected with a charging rate detection means to detect the charging rate of said 
rechargeable battery or a capacitor, and this charging rate detection means, or a capacitor, by performing 
tap-changing of said fuel cell stack It is characterized by having the control means to which said fuel cell 
stack and said rechargeable battery, or the V-I property of said capacitor is fitted. 
[0020] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained to a 
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detail based on a drawing. 

[0021] The block diagram and drawing 2 (a) which show the fuel cell generation-of-electrical-energy 
structure of a system which drawing 1 requires for the gestalt of operation of this invention are [ the 
block diagram of a fuel cell stack and drawing 3 of a fuel cell eel and the block diagram of a separator, 
and drawing 2 (b) ] the V-I property Figs, of a fuel cell stack and a rechargeable battery. 
[0022] The fuel cell generation-of-electrical-energy system of the gestalt of this operation shown in 
drawing 1 is equipped with the fuel cell stack 51 and the rechargeable battery 52 connected to the fuel 
cell stack 51 for starting of this fuel cell stack 51, or load-effect absorption. The fuel cell stack 51 is the 
layered product (eel stack) of a fuel cell eel, and that of a fundamental configuration is the same as usual 
( drawing 5 ). 

[0023] That is, as shown in drawing 2 (a), the fuel cell eel 63 has structure which sandwiched the 
electrolyte membranes 64, such as ion-exchange-resin film, on the fuel electrode 65 which is an 
electrode, and the oxygen pole 66, and a separator 67 is arranged at the both sides of this fuel cell eel 63. 
The fuel gas path 68 for supplying fuel gas to the fuel electrode 65 of the fuel cell eel 63, the oxidation 
gas passageway 69 for supplying oxidation gas to the oxygen pole 66 of the fuel cell eel 63, and the 
cooling water path 70 that pours the cooling water for cooling the fuel cell eel 63 dissociate mutually, 
and is formed in the separator 67. And the fuel cell stack (eel stack) 51 as shown in drawing 2 (b) is 
formed by carrying out the laminating of many fuel cell eels 63 through this separator 67. 
[0024] The current collection plates 78 and 79 are formed in the both ends of the direction of a eel 
laminating of the fuel cell stack 51, and end plates 71 and 72 are formed in the external surface side of 
these current collection plates 78 and 79 through the insulating plates 80 and 81, respectively. Series 
connection of the fuel cell eel 63 by which the laminating was carried out is electrically carried out with 
the separator 67 which is a conductor, and the serial electrical potential difference of all the eels 63 is 
obtained in the current collection plates 78 and 79 of both ends. Moreover, the fuel gas installation hole 
73, the oxidation gas installation hole 75, and the cooling water installation hole 74 are formed in one 
end plate 71, and the fuel gas discharge hole 87, the oxidation gas discharge hole 76, and the cooling 
water discharge hole 77 are formed in the end plate 72 of another side. 

[0025] And with the gestalt of this operation, since it enables it to perform tap-changing to the fuel cell 
stack 51, while being able to form a tap 84 in the current collection plate 79 of the edge of the fuel cell 
stack 51, two center taps 85 and 86 are formed in the middle of the laminating of the fuel cell stack 51. 
The current collection plates 82 and 83 are installed in the middle of the laminating of the fuel cell eel 
63 between separators 67, respectively, and center taps 85 and 86 are formed in these current collection 
plates 82 and 83, respectively. 

[0026] Although a tap 84 corresponds to all the eel number of sheets (the total number of laminatings) 
of the fuel cell eel 63 by which the laminating was carried out, a center tap 85 corresponds to eel number 
of sheets (the number of laminatings) smaller than all eel number of sheets, and the center tap 86 
supports eel number of sheets (the number of laminatings) still smaller than a center tap 85 and being 
mentioned later for details The serial electrical potential difference of the eel number of sheets 
corresponding to each taps 84, 85, and 86 is obtained, respectively by switching each taps 84, 85, and 86 
with a change-over switch 58 based on the control signal of a control device 57. As a change-over 
switch 58, it may be mechanical, and a solid state switch is sufficient. 

[0027] As shown in drawing 1 to such a fuel cell stack 51, from the oxidation gas transfer unit 54, it 
generates electricity according to electrochemical reaction by the fuel cell stack 51 by supplying 
oxidation gas (oxygen or air) by supplying fuel gas (hydeogen-rich gas which reforms fuels, such as 
hydrogen or a methanol, and is obtained) from the fiiel gas feeder 53. And the power generated by this 
fuel cell stack 51 is further supplied to load equipment 55 through a change-over switch 58 through the 
diode 60 for preventing the back flow of the current to the fuel cell stack 51 . Moreover, a rechargeable 
battery 52 and auxiliary machinery 56 are also connected to load equipment 55 and juxtaposition at the 
output side (cathode side) of diode 60. 

[0028] In the case of the common fuel cell generation-of-electrical-energy system which in the case of 
the fuel cell generation-of-electrical-energy system carried in an electric vehicle is an inverter, a motor, 
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etc. for a car drive and is put side by side in a building, a residence, etc., in load equipment 55, it is a 
commercial inverter etc. In auxiliary machinery 56, it consists of the air compressor which supplies air, 
a fuel pump, a cooling water pump, a flow control valve, etc., and although such auxiliary machinery 56 
has not carried out illustration, it is closely related to the fuel gas feeder 53, the oxidation gas transfer 
unit 54, the fuel cell stack 51, etc. 

[0029] And in this fuel cell generation-of-electrical-energy system, a rechargeable battery 52 is also 
used together for starting of not only the fuel cell stack 51 but the fuel cell stack 51, or load-effect 
absorption. 

[0030] Namely, by being unable to start a generation of electrical energy immediately from a idle state, 
but starting supply of fuel gas or oxidation gas etc., the fuel cell stack 51 needs to start the fuel cell stack 
51, and needs to change it into the condition which can be generated. Therefore, by starting supply of 
the fuel gas from the fuel gas feeder 53, and supply of the oxidation gas from the oxidation gas transfer 
unit 54 to the fuel cell stack 51 by supplying an electric power supply to auxiliary machinery 56 from a 
rechargeable battery 52 at the time of starting etc., the fuel cell stack 51 is started and it changes into the 
condition which can be generated. Moreover, power may be supplied also to load equipment 55 from a 
rechargeable battery 52 until the fuel cell stack 51 starts (for example, when it seems that a car is 
immediately started by the electric power supply from a rechargeable battery, without waiting for the 
standup of a fuel cell stack). 

[0031] If a generation of electrical energy becomes possible, the fuel cell stack 51 will begin an output 
(electric power supply) to load equipment 55. When the load in load equipment 55 is small at this time, 
the power of load equipment 55 and auxiliary machinery 56 is provided with the output of the fuel cell 
stack 51, and the dump power of the fuel cell stack 51 is charged at a rechargeable battery 52. On the 
other hand, when the load of load equipment 55 becomes large and power cannot be provided only with 
the fuel cell stack 51, a load effect is absorbed by the rechargeable battery 52. That is, the power of load 
equipment 55 and auxiliary machinery 56 is provided with the output of the fuel cell stack 51, and the 
output of a rechargeable battery 52. 

[0032] As a rechargeable battery 52, various kinds of rechargeable batteries, such as a lead accumulator, 
are applicable. And in order to measure that charging rate (SOC), the SOC sensor 59 is formed in this 
rechargeable battery 52. What searches for a charging rate as a SOC sensor 59 by integrating the charge 
and discharge current of a rechargeable battery 52 (time quadrature), the thing which measures the 
output voltage of a rechargeable battery 52 or the specific gravity of the electrolytic solution, and 
searches for a charging rate can be used suitably. 

[0033] In a control device 57, desired power is supplied to load equipment 55 by controlling the inverter 
of load equipment 55 etc. For example, in the case of a vehicle use fuel cell generation-of-electrical- 
energy system, demand power is supplied to the motor for a car drive through this inverter by asking for 
a demand output (power) from the accelerator opening detected with the accelerator pedal position 
sensor which is not illustrated, and controlling the inverter for a car drive by the control device 57 based 
on this demand output. Moreover, in a control unit 57, the operation control of the auxiliary machinery 
56, such as a fuel pump and an air compressor, etc. is performed. 

[0034] And in a control unit 57, the V-I property of the fuel cell stack 51 and a rechargeable battery 52 
is fitted according to the charging rate of the rechargeable battery 52 detected by the SOC sensor 59 by 
controlling the tap-changing of the fuel cell stack 51 by the change-over switch 58. 
[0035] That is, generally the fuel cell stack 51 shows a V-I property (output voltage-output current 
property) as shown in drawing 3 with the internal loss of the fuel cell stack 51, the gas supply volume to 
the fuel cell stack 51, etc. Cel area (area of the fuel cell eel 63) is decided according to the peak output 
current required of the fuel cell stack 51, and, specifically, eel number of sheets (the number of 
laminatings) is decided with the output voltage required of the fuel cell stack 51. Moreover, if peak 
output current and eel number of sheets are decided, the gas supply volume (amount of supply of fuel 
gas and oxidation gas) to the required fuel cell stack 51 will be decided, and a V-I property (V-I property 
in case the tap 84 is chosen) like Fl shown in drawing 3 will be decided as a V-I property of the fuel cell 
stack 51. 
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[0036] And with the gestalt of this operation, output voltage of the fuel cell stack 51 is made adjustable 
by enabling it to perform tap-changing, i.e., a switch of eel number of sheets (the number of 
laminatings), by forming center taps 85 and 86 in the fuel cell stack 51. As opposed to being the V-I 
property of Fl, when the tap 84 is chosen in the change-over switch 58 so that it may illustrate to 
drawing 3 namely, with a change-over switch 58 If the output voltage of the fuel cell stack 51 will 
decline on the whole, and will serve as the V-I property of F2, if it switches to a center tap 85 from a tap 
84, and it switches to a center tap 86 from a center tap 85 further Still on the whole, the output voltage 
of the fuel cell stack 51 declines, and serves as the V-I property of F3. 

[0037] On the other hand, although it has a V-I property by that internal loss etc. in a rechargeable 
battery 52, the V-I property of this rechargeable battery 52 changes like Bl of drawing 3 , B-2, and B3 
with change of the charging rate of a rechargeable battery 52. In addition, in the axis of abscissa (output 
current) of drawing 3 , + side is a current outputted to load equipment 55 etc. from the fuel cell stack 51 
and a rechargeable battery 52, and - side is the charging current which flows into a rechargeable battery 
2. On the whole, the output voltage of a rechargeable battery 52 declines, and the V-I property of a 
rechargeable battery 52 changes like B-2 and B3 as as for Bl shown in drawing 3 the charging rate of a 
rechargeable battery 52 is the V-I property of the rechargeable battery 52 in the case (for example, when 
it is 90% of charging rates) of being high of SOC1 and the charging rate of a rechargeable battery 52 
becomes as small as SOC2 and SOC3 rather than this. 

[0038] Then, in order to double the V-I property of the rechargeable battery 52 which changes according 
to a charging rate in this way, and the V-I property of the fuel cell stack 51, a DC to DC converter is not 
used like before, but he makes adjustable output voltage of the fuel cell stack 51, and is trying to switch 
the taps 84, 85, and 86 of this fuel cell stack 51 with the gestalt of this operation according to the 
charging rate of a rechargeable battery 52 by forming center taps 85 and 86 as mentioned above. 
[0039] Here, based on drawing 1 and drawing 3 , the example of tap-changing according to a 
rechargeable battery charging rate is explained. 

[0040] When a DC to DC converter is removed, as shown in drawing 1 , the fuel cell stack 5 1 and a 
rechargeable battery 52 will be in a direct connection condition, and it will be operated so that the output 
voltage of the fuel cell stack 5 1 and the output voltage of a rechargeable battery 52 may always be in 
agreement in the state of this direct connection. 

[0041] As shown in drawing 3 , when the V-I property of the fuel cell stack 51 is Fl, for the charging 
rate of a rechargeable battery 52, in the high condition (when a V-I property is Bl) of SOC1, the output 
voltage of the fuel cell stack 51 and a rechargeable battery 52 is VL It is in agreement and the peak 
output current of Ifm+Ibm which doubled the peak output current Ifm of the fuel cell stack 51 and the 
peak output current Ibm of a rechargeable battery 52 in this output voltage VI is acquired. Of course, if 
a load decreases, according to this, the point of agreement of the output voltage of the fuel cell stack 51 
and a rechargeable battery 52 will go up, and the output current will decline. 
[0042] However, when the V-I property of the fuel cell stack 5 1 is Fl , the charging rate of a 
rechargeable battery 52 falls to SOC2 and a V-I property becomes B-2, it is output voltage VI. Since the 
output current of the rechargeable battery 52 which can be set is set to Ibl, the current with which the 
fuel cell stack 51 and the rechargeable battery 52 were doubled is restricted to Ifm+Ibl. Output voltage 
is VI when it is going to pass a current further at this time. In order that it may fall, the output current of 
the fuel cell stack 51 may exceed peak output current Ifm and the bottom of a right shoulder with the big 
decreasing rate of output voltage may go into the field (field where distributed gas is insufficient) of** 
in the V-I property of the fuel cell stack 51, there is a possibility of causing degradation or breakage of 
the fuel cell stack 51. 

[0043] Moreover, when the charging rate of a rechargeable battery 52 falls to SOC3 further when the V- 
I property of the fuel cell stack 51 is Fl, and a V-I property is set to B3, it is output voltage VI . The 
output current of the rechargeable battery 52 which can be set declines further, and serves as Ib2, and the 
current with which the fuel cell stack 51 and the rechargeable battery 52 were doubled is restricted to 
Ifm+Ib2. Also at this time, when it is going to pass a current further, there is a possibility that the output 
current of the fuel cell stack 51 may cause degradation or breakage of the fuel cell stack 51 exceeding 
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peak output current Ifm. 

[0044] On the other hand, when the V-I property of a rechargeable battery 52 is B-2 (a charging rate is 
SOC2) and the V-I property of the fuel cell stack 51 is set to F2, the output voltage of the fuel cell stack 

51 and a rechargeable battery 52 is V2. It is in agreement and is this output voltage V2. The peak output 
current of Ifm+Ibm which doubled the peak output current Ifm of the fuel cell stack 51 which can be set, 
and the peak output current Ibm of a rechargeable battery 52 comes to be acquired. 

[0045] Moreover, when the V-I property of a rechargeable battery 52 is B3 (a charging rate is SOC3) 
and the V-I property of the fuel cell stack 51 is set to F3 3 the output voltage of the fuel cell stack 51 and 
a rechargeable battery 52 is V3. It is in agreement and is this output voltage V3. The peak output current 
of Ifm+Ibm which doubled the peak output current Ifin of the fuel cell stack 51 which can be set, and the 
peak output current Ibm of a rechargeable battery 52 comes to be acquired. 

[0046] Therefore, when a rechargeable battery charging rate is SOC1, it controls by the control device 
57 to connect load equipment 55 to the tap 84 of the fuel cell stack 51 in a change-over switch 58. 
Consequently, the V-I property of the fuel cell stack 51 is set to Fl, and suits with the V-I property Bl 
of the rechargeable battery 52 at this time. That is, the peak output current of Ifm+Ibm comes to be 
acquired. 

[0047] And when a rechargeable battery charging rate falls to SOC2, it controls by the control device 57 
to connect the fuel cell stack 51 and load equipment 55 through this center tap 85 by switching the tap of 
the fuel cell stack 5 1 to a center tap 85 from a tap 84 in a change-over switch 58. Consequently, the V-I 
property of the fuel cell stack 51 is set to F2, and suits with V-I property B-2 of the rechargeable battery 

52 at this time. That is, the balancing point of the output voltage of the fuel cell stack 51 and a 
rechargeable battery 52 is V2. It can change and the peak output current of Ifm+Ibm can be acquired 
now. 

[0048] Furthermore, when a rechargeable battery charging rate falls to SOC3 further, it controls by the 
control device 36 to connect the fuel cell stack 51 and load equipment 55 through this center tap 86 by 
switching the tap of the fuel cell stack 51 to a center tap 86 from a center tap 85 in a change-over switch 
58. Consequently, the V-I property of the fuel cell stack 51 is set to F3, and suits with the V-I property 
B3 of the rechargeable battery 52 at this time. That is, the balancing point of the output voltage of the 
fuel cell stack 51 and a rechargeable battery 52 is V3. It can change and the peak output current of 
Ifm+Ibm can be acquired now. 

[0049] Moreover, the rechargeable battery 52 is changed into the fully-charged condition as much as 
possible, and although it is necessary to make it have at the time of starting the fuel cell stack 51, or the 
time of heavy load operation, if the V-I property of the fuel cell stack 51 is left F3, since the output 
voltage of the fuel cell stack 51 will become low, charge to a rechargeable battery 52 cannot usually 
fully be performed. That is, although output voltage becomes high with the fall of the load current in the 
fuel cell stack 51 so that clearly from the V-I property Output voltage becomes high only to the 
consumed electric current Is of auxiliary machinery 53 at least. Since it is necessary to supply, when a 
V-I property is F3, it is the consumed electric current Is for this auxiliary machinery. Corresponding 
electrical potential difference V4 (since the charging current from the fuel cell stack 51 to a rechargeable 
battery 52 also flows in fact) output voltage becomes still lower - this output voltage V4 **** - a 
rechargeable battery 52 can fully be charged and a charging rate cannot be recovered to SOC1. 
[0050] Therefore, when a rechargeable battery 52 is charged and a rechargeable battery charging rate 
becomes large rather than SOC3 in a control unit 57 By switching the tap of the fuel cell stack 51 to a 
center tap 85 from a center tap 86 in a change-over switch 58 When it controls to make high output 
voltage of the fuel cell stack 51, and a rechargeable battery 52 is charged further and a charging rate 
becomes large rather than SOC2 By switching the tap of the fuel cell stack 5 1 to a tap 84 from a center 
tap 85 in a change-over switch 58, it controls to make still higher output voltage of the fuel cell stack 51. 
In this way, a rechargeable battery 52 can fully be charged and a charging rate can be recovered to 
SOC1. 

[0051] As mentioned above, according to the gestalt of this operation, prepare the tap 84 and center taps 
85 and 86 corresponding to all eel number of sheets in the fuel cell stack 51, and output voltage of the 
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fuel cell stack 51 is made adjustable. Since it was made to fit the V-I property of the fuel cell stack 51 
and a rechargeable battery 52 by switching the taps 84, 85, and 86 of the fuel cell stack 51 according to 
the charging rate of a rechargeable battery 52, A DC to DC converter becomes unnecessary and small 
and lightweight-izing of a fuel cell generation-of-electrical-energy system, reduction of cost, and 
efficient-ization can be attained. 

[0052] In addition, although the case where two center taps 85 and 86 were formed above was 
mentioned as the example and explained, of course, it may not limit to this and one or three or more are 
sufficient as the number of center taps. For example, what is necessary is to increase the number of 
center taps suitably and just to make small the eel number-of-sheets difference between taps, when it is 
going to make small voltage variation at the time of tap-changing. Moreover, a charging rate is 
connected to a tap 84 between SOC1 and SOC2, and since a V-I property is in the condition of Fl, it 
will be restricted to a current smaller than the maximum current of Ifm+Ibm, until a charging rate falls 
to SOC2 and switches to a center tap 85 from a tap 84, for example. Then, what is necessary is to 
increase the number of center taps suitably and just to make small the eel number-of-sheets difference 
between taps, also when making a limit of the current of a before [ this tap-changing ] as small as 
possible and enabling it to acquire the current possible nearest to the peak output current of Ifm+Ibm. 
[0053] Moreover, what is necessary is just to perform suitably a setup of the number of center taps, a 
setup (setup of the timing of tap-changing) of the rechargeable battery charging rate which performs tap- 
changing, etc. according to the V-I property of an actual fuel cell stack or a rechargeable battery, 
although the V-I property shown in drawing 3 is an example and a V-I property may change according 
to a fuel cell stack, the class of rechargeable battery, etc. 

[0054] Moreover, although the tap is prepared in the current collection plate above, it does not limit to 
this and you may make it prepare a tap in a separator directly, without preparing a current collection 
plate. 

[0055] Moreover, although the case where it had a rechargeable battery 52 above was explained, it 
cannot limit to this and this invention can be applied also to the fuel cell generation-of-electrical-energy 
system which replaced with the rechargeable battery and was equipped with the mass capacitor. In this 
case, although illustration is omitted, tap-changing of a fuel cell stack is performed according to the 
charging rate of the capacitor which measured the charging rate of a capacitor by the charging rate 
sensor, and was measured by this charging rate sensor. 
[0056] 

[Effect of the Invention] As concretely explained with the gestalt of implementation of invention, as 
mentioned above, the operating method of the fuel cell generation-of-electrical-energy system of this 
invention It is the operating method of the fuel cell generation-of-electrical-energy system equipped 
with the fuel cell stack, and the rechargeable battery or capacitor connected to the fuel cell stack for 
starting of this fuel cell stack, or load-effect absorption. The tap corresponding to all eel number of 
sheets and one or more center taps are prepared in said fuel cell stack. It is characterized by fitting said 
fuel cell stack and said rechargeable battery, or the V-I property of said capacitor by making adjustable 
output voltage of said fuel cell stack, and performing tap-changing of said fuel cell stack according to 
the charging rate of said rechargeable battery or said capacitor. 

[0057] Moreover, the fuel cell generation-of-electrical-energy system of this invention is set to the fuel 
cell generation-of-electrical-energy system equipped with the fuel cell stack, and the rechargeable 
battery or capacitor connected to the fuel cell stack for starting of this fuel cell stack, or load-effect 
absorption. While said fuel cell stack prepares the tap corresponding to all eel number of sheets, and one 
or more center taps and constitutes output voltage in adjustable According to the charging rate of the 
rechargeable battery detected with a charging rate detection means to detect the charging rate of said 
rechargeable battery or a capacitor, and this charging rate detection means, or a capacitor, by performing 
tap-changing of said fuel cell stack It is characterized by having the control means to which said fuel cell 
stack and said rechargeable battery, or the V-I property of said capacitor is fitted. 
[0058] Therefore, according to this invention, a DC to DC converter becomes unnecessary and small 
and lightweight-izing of a fuel cell generation-of-electrical-energy system, reduction of cost, and 
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efficient-ization can be attained. 



[Translation done.] 
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